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30 AMDS/SGPB - 30th Medica Group, Bioenvi-
ronmental Engineering, including the Radiation
Protection Officer

30 CEG - 30th Civil Engineer Group

30 CEG/CEF - 30th Civil Engineer Group, Fire
Protection

45 CES - 45th Civil Engineer Squadron

45 CES/CEF - 45th Civil Engineer Squadron, Fire
Protection

45 MDG/SGPB - 45th Medical Group, Bioenvi-
ronmental Engineering

45 M DG - 45th Medica Group

45 MDG/SGPH - 45th Medical Group, Radiation
Protection

45 and 30 SW/SE - 45th and 30 Space Wing, Of-
fice of the Chief of Safety

45 and 30 SW/SES - 45th and 30 Space Wing,
Systems Safety

A-50 - Aerozine 50, a 50-50 blend of hydrazine
and unsymmetrical dimethyl hydrazine

“A” Basis Allowables - the minimum mechanical
strength values guaranteed by the material produc-
ers or suppliers such that at least 99 percent of the
materia they produce or supply will meet or exceed
the specified values with a 95 percent confidence
level

AC - dternating current

acceptance tests - the required formal tests con-
ducted on flight hardware to ascertain that the ma-
terials, manufacturing processes, and workmanship
meet specifications and that the hardware is ac-
ceptable for intended usage

ACO - Aeronautical Control Officer
AF - Air Force

AFB - Air Force Base

AFI - Air Force Instruction

AFM - Air Force Manual

AFMC - Air Force Materia Command
AFML - Air Force Material Lab

AFOSH - Air Force Occupational Safety and
Hedlth

AFR - Air Force Regulation

AFSC - Air Force Systems Command, now Air
Force Materiad Command

AFSPC - Air Force Space Command

AFTO - Air Force Technical Order; seealso T.O.
AGE - agrospace ground equipment

AlISC - American Institute of Steel Construction

all-fire level - the minimum direct current or radio
frequency energy that causesinitiation of an elec-
troexplosive initiator with areliability of 0.999 at a
confidence level of 95 percent as determined by a
Bruceton test. Recommended operating leve is all-
fire current, as determined by test, at ambient tem-
perature plus 150 percent of the minimum all-fire
current

allowable load (stress) - the maximum load (stress)
that can be allowed in amaterial for a given oper-
ating environment to prevent rupture or collapse or
detrimental deformation; allowable load (stress) in
these cases are ultimate load (stress), buckling load
(stress), or yield load (stress), respectively

ANS| - American National Standards Institute

applied load (stress) - the actual load (stress) im-
posed on the structure in the service environment

ARAR - Accident Risk Assessment Report

Arm/Disarm device - an electricaly or mechani-
cally actuated switch that can make or break one or
more electroexplosive firing circuits; operatein a
manner similar to Safe and Arm devices except
they do not physically interrupt the explosive train

arming plug - aremovable device that provides
electrical continuity when inserted in afiring circuit

ASCE - American Society of Civil Engineers

ASME - American Society of Mechanical
Engineers

ASTM - American Society for Testing Materials
ATC - Applied Technology Council
AVE - Airborne Vehicle Equipment
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AWS - American Welding Society

“B” Basis Allowables - the mechanical strength
values specified by material producers and suppli-
ers such that at least 90 percent of the materials
they produce or supply will meet or exceed the
specified values with a 95 percent confidence level

BBL - burst before leak

BRCC - Blue Ribbon Crane Committee (Western
Range)

brittle fracture- (1) atype of failure modein
structural materials that usually occurs without
prior plastic deformation and at extremely high
speed, (2) atype of failure mode such that burst of
the vessdl is possible during cycling [normally this
mode of failure is a concern when cycling to the
maximum expected operating pressure (MEOP) or
when the vessal is under sustained load at MEOP],
and (3) atype of fracture that is characterized by a
flat fracture surface with little or no shear lips
(dant fracture surface) and at average stress levels
below those of generd yielding

Bruceton test method - a statistical method for
determining the all-fire and no-fire characteristics
of an electroexplosive device usng asmall sample
size, but with high reliability

bur st factor - amultiplying factor applied to the
MEORP to obtain the design burst pressure. Syn-
onymous with ultimate pressure factor

CAD - computer-aided design

CAL-OSHA - Cdifornia Occupationa Safety and
Health Act

Category A EED/Ordnance - electroexplosive
devices or ordnance that, by the expenditure of
their own energy or because they initiate a chain of
events, may cause serious injury or death to per-
sonnel or damage to property

Category B EED/Ordnance - electroexplosive
devices or ordnance that, by the expenditure of
their own energy or because they initiate a chain of
events, will not cause serious injury or death to
personnel or damage to property

cc - cubic centimeter
CCAS - Cape Canaveral Air Station
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CCB - Configuration Control Board
cDR - Conceptua Design Review
CDR - Critical Design Review

certified ingpector - a person qualified and certi-
fied in nondestructive examination inspection tech-
niques according to the American Society for
Nondestructive Testing, recommended practices
(SNT-TC-1A)

CFR - Code of Federal Regulations
CGA - Compressed Gas Association

CMAA - Crane Manufacturers Association of
America

compatibility - the ability of two or more materials
or substances to come in contact without altering
their structure or causing an unwanted reaction in
terms such as permeability, flammability, ignition,
combustion, functional or material degradation,
contamination, toxicity, pressure, temperature,
shock, oxidation, or corrosion

composite material - the combinations of materials
differing in composition or form on a macroscae.
The constituents retain their identities in the com-
posite. Normally, the constituents can be physically
identified, and there is an interface between them

COPV - Composite Overwrap Pressure Vessel

COTS - in reference to software, commercia off
the shelf

CPIA - Chemical Propulsion Information Agency
cps - cycles per second

CPU - Centra Processing Unit

CRCs - Cyclic Redundancy Checks

critical hardwar e - any hazardous or safety criti-
cal equipment or system; non-hazardous DaoD high
value items such as spacecraft, missiles, or any
unique item identified by DoD as critical; non-
hazardous, high value hardware owned by Range
Users other than the DoD may be identified as
critical or non-critical by the Range User

critical condition - the most severe environmental
condition in terms of loads, pressures, and tem-
peratures, or combination thereof imposed on
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structures, systems, subsystems, and components
during servicelife

critical flaw - a specific shape of flaw with suffi-
cient size that unstable growth will occur under the
specific operating load and environment

critical load - aload consisting of critical hardware
and/or any personnel

critical stressintendty factor - the stress intensity
factor at which an unstable fracture occurs

cryogen - asuper cold liquid such asliquid nitro-
gen or oxygen

CW - continuous wave

damage tolerance - a measure of the ability of
structures to retain load carrying capability after
exposure to sudden loads (for example, ballistic
impact).

dB - decibdl; aunit of relative power; the decibel
ratio between two power levels, P1 and P2, is de-
fined by the relation dB = 10log (PL/P2)

dBA - decibels referenced to the “A” scale
DC - direct current

DDESB - Department of Defense Explosive Safety
Board

dedicated - serving asingle function, such asa
power source serving a single load

design burst pressure - the calculated pressure
(the analytical value that was calculated using an
acceptable industry and/or government practice to
determine its design pressure) that components
must withstand without rupture and/or burst to
demonstrate its design adequacy in aqualification
test. During qualification testing, the actual burst
pressure for atested component must demonstrate
that the design burst pressure is less than the actual
burst pressure. Safety factors are based on design
burst pressure, not actual burst pressure of a par-
ticular component.

design safety factor - afactor used to account for
uncertainties in material properties and analysis
procedures; often called design factor of safety or
smply safety factor

destabilizing pressure - a pressure that produces
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comprehensive stresses in a pressurized structure
or pressure component

detent - areleasable element used to restrain a part
before or after its motion; detents are common
arming mechanisms. Safe and Arm device safing
pins use a spring-loaded detent to secure the pinin
the device.

detonating cord - aflexible fabric tube containing
afiller of high explosive materid intended to be
initiated by an electroexplosive device; often used
in destruct and separation functions

detonation - an exothermic chemical reaction that
propagates with such rapidity that the rate of ad-
vance of the reaction zone into the unreacted mate-
rial exceeds the velocity of sound. The rate of ad-
vance of the reaction zone is termed detonation
velocity. When this rate of advance attains such a
value that it will continue without diminution
through the unreacted material, it is termed the sta-
ble detonation vel ocity. When the detonation ve-
locity is equal to or greater than the stable detona-
tion velocity of the explosive, the reaction is termed
a high-order detonation; when it is lower, the re-
action is termed alow-order detonation.

detonator - an explosive device (usually an elec-
troexplosive device) that isthe first device in an
explosive train and is designed to transform an in-
put (usually eectrical) into an explosive reaction

detrimental deformation - includes all structural
deformations, deflections, or displacements that
prevent any portion of the structure from perform-
ing its intended function or that reduces the prob-
ability of successful completion of the mission

development test - atest to provide design infor-
mation that may be used to check the validity of
analytic technique and assumed design parameters,
to uncover unexpected system response character-
istics, to evaluate design changes, to determine in-
terface compatibility, to prove qualification and
acceptance procedures and techniques, or to estab-
lish accept and regject criteria

deviation - aterm used when a noncomplianceis
known to exist prior to hardware production or an
operational noncompliance is known to exist prior
to operations at CCAS or Vandenberg Air Force
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Base

DH - Design Handbook from AFSC
DoD - Department of Defense

DOT - Department of Transportation

ductile fracture - atype of failure mode in struc-
tural materials generally preceded by large amounts
of plastic deformation and in which the fracture
surface isinclined to the direction of the applied
stress

dudding - the process of permanently degrading an
electroexplosive initiator to a state where it cannot
perform its designed function

EBW - high voltage exploding bridgewire initiator;
an initiator in which the bridgewire is designed to
be exploded (disintegrated) by a high energy elec-
trical discharge that causes the explosive charge to
be initiated

EBW-FU - high voltage exploding bridgewire fir-
ing unit

EED - low voltage electroexplosive device

EEPROM - Electrically Erasable Programmable
Read-Only Memory

EFP - explosively formed projectile
EGSE - electrical ground support equipment

electrical component - a component such asa
switch, fuse, resistor, wire, capacitor, or diode in
an electrical system

EM C - electromagnetic compatibility

e-N - (Low Cycle Fatigue) strain-life fatigue curve,
normally plotted in terms of cyclic strain amplitude
versus the number of cyclesto failure

EPA - Environmental Protection Agency
EPC - emergency power cutoff

ER - Eastern Range

ESD - electrostatic discharge

ESMC - Eastern Space & Missile Center (Now 45
SW)

ETA - explosive transfer assembly; explosive
train; an arrangement of explosive or combustible

elements used to perform or transfer energy to an
end function

ETS - explosive transfer system

explosion proof appar atus - an enclosure that will
withstand an internal explosion of gases or vapors
and prevent those gases or vapors from igniting the
flammable atmosphere surrounding the enclosure,
and whose external temperature will not ignite the
surrounding flammable atmosphere

explosives - al ammunition, demolition material,
solid rocket motors, liquid propellants, pyrotech-
nics, and ordnance as defined in AFMAN 91-201
and DoD-STD 6055.9

explosives quantity distance site plan - aformal
plan for explosives facilities and areas required per
AFMAN 91-201 and DoD 6055.9-STD detailing
explosives quantity operating and storage limits
and restrictions, and resultant distance clearance
requirements

factor of safety (ultimate) - the ratio of the ulti-
mate stress to the maximum cal cul ated stress based
on limit loads; Ultimate Factor of Safety = Ulti-
mate Strength/Limit Load Stress

factor of safety (yield) - theratio of the yield stress
to the maximum cal cul ated stress based on limit
loads. Yield Factor of Safety = Yield
Strength/Limit Load Stress

fail safe - a design feature in which a system reacts
to afailure by switching to or maintaining a safe
operating mode that may include system shut down

failure - the inability of a component or system to
perform its designed function within specified lim-
its

fatigue - the progressive localized permanent
structural change that occurs in a material sub-
jected to constant or variable amplitude loads at
stresses having a maximum value less than the ul-
timate strength of the material

fatigue life - the number of cycles of stress or
strain of a specified character that a given materia
sustains before failure of a specified nature occurs

fault - amanifestation of an error in software

fault tolerance - the built-in ability of a system to
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provide continued correct operation in the presence
of a specified number of faults or failures

FCDC - flexible confined detonating cord
FED-STD - Federa Standard

FEMA - Federal Emergency Management Asso-
ciation

firing circuit - the current path between the power
source and the initiating device

firmwar e - computer programs and data loaded in
aclass of memory that cannot be dynamically
modified by the computer during processing. For
Systems Safety purposes, firmware is to be treated
as software.

fittings - pressure components of a pressurized
system initialized to connect lines, other pressure
components, and/or pressure vessels within the
system

flaw - an imperfection or unintentional discontinu-
ity that is detectable by nondestructive examination

FL SC - flexible linear shaped charge

FM - frequency modulation; Factory Mutual Cor-
poration

FMECA - Failure Mode Effects and Criticality
Analysis

FOC - fiber optic cable
FOCA - fiber optical cable assembly

fracture control - the application of design phi-
losophy, analysis method, manufacturing technol-
ogy, quality assurance, and operating procedures to
prevent premature structural failure due to the
propagation of cracks or crack-like flaws during
fabrication, testing, transportation and handling,
and service

fracture mechanics - an engineering concept used
to predict flaw growth of materials and structures
containing cracks or crack-like flaws; an essential
part of afracture control plan to prevent structure
failure due to flaw propagation

fractur e toughness - a generic term for measures
of resistance to extension of a crack

ft - foot, feet

FTS- Flight Termination System

FU - firing unit

fuse - asystem used to initiate an explosive train
G - gravity

GH; - Gaseous Hydrogen

GHe - Gaseous Helium

GHz - Gigahertz

GNZ2 - Gaseous Nitrogen

GOX - Gaseous Oxygen

gr/ep - graphite epoxy
GSE - ground support equipment
h - hour, hours

handling structures - structures such as beams,
plates, channels, angles, and rods assembled with
bolts, pins, and/or welds; includes lifting, support-
ing and manipulating equipment such as lifting
beams, support stands, spin tables, rotating de-
vices, and fixed and portable launch support frames

har dwar e (computer) - physical equipment used in
processing

hazar d- equipment, system, operation, or condition
with an existing or potentia condition that may
result in amishap

hazard analysis - the analysis of systemsto deter-
mine potential hazards and recommended actions to
eliminate or control the hazards

hazard proof - amethod of making electrical
equipment safe for use in hazardous locations,
these methods include explosion proofing, intrinsi-
cally safe, purged, pressurized, and nonincendive
and must be rated for the degree of hazard present

hazardous L BB - a pressure vessal that exhibits a
leak before burst failure mode and contains a haz-
ardous material

hazardous materials - liquids, gases, or solids that
may be toxic, reactive, or flammable or that may
cause oxygen deficiency either by themselves or in
combination with other materials

hazar dous pressure systems - systems used to
store and transfer hazardous fluids such as cryo-
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gens, flammables, combustibles, hypergols; sys-
tems with operating pressures that exceed 250 psig;
systems with stored energy levels exceeding 14,240
ft Ib; systemsthat are identified by Range Safety as
safety critical; see also safety critical

HDBK - handbook

Hg - mercury

HM X - cyclotetramethylmetetranitramine
HNS - 2,2,4,4,6,6 hexanitrostilbene

hoist angle - an angle at which theload lineis
pulled during hoisting

holdfire - an interruption of the ignition circuit of a
launch vehicle

hot flow - aflow of live commodity in a newly as-
sembled system to normally passivate system walls
and components and to remove residua nonactive
contaminants or flushing fluid. The hot flow is not
intended for leak checks because of the potential
hazards due to leaks.

HVDS - hypergolic vapor detection system

Hydraset - the trade name for a closed circuit hy-
draulically operated instrument installed between a
crane hook and load that allows precise control of
lifting operations and provides an indication of ap-
plied load; precision load positioning device

hydraulic - operated by water or any other liquid
under pressure; includes all hazardous fluids as

well astypical hydraulic fluids that are normally

petroleum-based

hydrogen embrittlement - a mechanical-
environmental failure process that results from the
initial presence or absorption of excessive amounts
of hydrogen in metals, usually in combination with
residua or applied tensile stresses

hygr oscopic - absorbs moisture from the air

hyper golic - ignites spontaneoudly upon contact,
such as certain rocket fuels and oxidizers

Hz - hertz

|EEE - Ingtitute of Electrical and Electronic Engi-
neers

igniter - adevice containing a specifically arranged

charge of ready burning composition, usually black
powder, used to amplify the initiation of a primer

in.- inch, inches

independent - not capable of being influenced by
other systems

indication - the response or evidence from the ap-
plication of a nondestructive examination including
visual inspection

inhibit - an independent and verifiable mechanical
and/or electrical device that prevents a hazardous
event from occurring; device has direct control and
is not the monitor of such adevice

initial crack size - a crack dimension determined
by nondestructive examination methods or proof
test logic

initial flaw - aflaw in a structural material before
the application of load and/or environment

initiator - includes low voltage electroexplosive
devices and high voltage exploding bridgewire de-
vices

interrupter - amechanical barrier in afuse that

prevents transmission of an explosive effect to
some elements beyond the interrupter

intringically safe - incapable of producing suffi-
cient energy to ignite an explosive atmosphere and
two-fault tolerant against failure with single fault
tolerance at 1.5 times the maximum voltage or en-

ergy

ionizing radiation - gamma and X-rays, aphaand
beta particles and neutrons

ISl - In-Service Inspection

INSRP - Interagency Nuclear Safety Review Panel
JP - jet propellant

Klc - critical stress intensity factor under Mode 1
conditions (opening mode)

Kle - surface-crack tension specimen fracture
toughness; it isanominal fracture toughness value
based on residual strength and original crack di-
mensions

Kc - critica stressintensity factor under Mode 1
(for example, opening mode) conditions
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KHB - Kennedy Handbook
KHz - kilohertz

K1SCC - stress-corrosion, cracking threshold; a
level of sustained loading as defined by linear elas-
tic fracture mechanics, below which stress-
corrosion cracking does not occur in a specified
combination of material and environment

KMAX - maximum stress intensity factor
KSC - Kennedy Space Center
kV - kilovolts

launch vehicle - avehicle that carries and/or deliv-
ers apayload to a desired location; thisisthe ge-
neric term that applies to al vehicles that may be
launched from the Ranges; includes, but is not lim-
ited to, airplanes, al types of space launch vehi-
cles, manned launch vehicles, missiles and rockets
and their stages, probes, aerostats and balloons,
drones, remotely piloted vehicles, projectiles, tor-
pedoes, and air-dropped bodies

Ib - pound, pounds

L BB - leak before burst; afailure mode in which it
can be shown that any initial flaw will grow
through the wall of a pressure vessel or pressurized
structure and cause leakage rather than brittle
fracture/burst before leak; normally determined at
or below maximum expected operating pressure

lead angle - an angle in which the load lineis
pulled during hoisting. Commonly used to refer to
an angle in line with the grooves in the drum or
sheaves

LEL - lower explosive limit
LFU - laser firing unit

L H; - liquid hydrogen
LHe- liquid helium

LID - laser initiated device

limit load (design load) - the maximum load or
combination of loads a part or structure is expected
to experience at any time during its intended opera-
tion and expected environment; limit load = (load
factor) x (rated load)

lines - tubular pressure components of a pressur-

ized system provided as a means for transferring
fluids between components of the system

L10O - laser initiated ordnance
L1OS - laser initiated ordnance system
LN - liquid nitrogen

load factor - afactor that accounts for unavoidable
deviations of the actual load from the nominal
value. Examples of load factors include wind,
shock, seismic, and dynamic load factors

loading spectrum - arepresentation of the cumu-
lation loadings anticipated for the structure under
all expected operating environments; significant
transportation and handling loads are included

LOCC - Launch Operations Control Center
LOX - liquid oxygen (also LO,)

L SC - Linear Shaped Charge

LV - launch vehicle

mMA - milliamperes

MA - managing activity

MAC - maximum allowable concentration

major mishap - an event or incident that has the
potentia of resulting in afatality or major damage
such as the loss of a processing facility, launch
complex, launch vehicle, or payload

mar gin of safety - the percentage by which the
allowable load (stress) exceeds the limit load
(stress) for specific design conditions; Yield Mar-
gin of Safety = [(Yield Strength/Limit Load Stress)
x (Yield Factor of Safety)] - 1; Ultimate Margin of
Safety = [(Ultimate Strength/Limit Load Strength)
x (Ultimate Factor of Safety)] - 1

MAWP - maximum allowable working pressure
MDC - mild detonating cord
MDF - mild detonating fuse

meets intent certification - a certification used to
indicate an equivaent level of safety is maintained
despite not meeting the exact requirements stated in
the document

megger - high voltage resistance meter
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M EOP - maximum expected operating pressure;
the highest pressure that a pressure vessel, pres-
surized structure, or pressure component is ex-
pected to experience during its service life and re-
tain its functionality, in association with its appli-
cable operating environments; synonymous with
maximum operating pressure (MOP) or maximum
design pressure (MDP); includes the effect of tem-
perature, pressure transients and os-cillations, ve-
hicle quasi-steady, and dynamic accelerations and
relief valve operating variability

MFCO - Mission Flight Control Officer

MHE - materia handling equipment used to handle
lift, support, or manipulate critical or non-critical
hardware. MHE includes, but is not limited to,
cranes, hoists, ding assemblies, hydrasets and load
cells, handling structures, and personnel work plat-
forms.

MHI - Materials Handling Institute
MHz - megahertz

MIC - meetsintent certification
MIL - military

MIL-HDBK - Military Handbook
MIL-Spec - Military Specification
MIL-STD - Military Standard

min - minute, minutes

mismating - the improper installation and/or con-
nection of connectors

MMH - monomethylhydrazine

monitor circuit - acircuit used to verify the status
of asystem, such as an inhibit directly; control
circuits can be monitored but they can not serve as
amonitor circuit

M OP - maximum operating pressure; the maxi-
mum operating pressure a system will be subjected
to during planned static and dynamic conditions

M SDS - Material Safety Data Sheet
M SFC - Marshal Space Flight Center

M SPSP - Missile System Prelaunch Safety Pack-
age, adata package that demonstrates compliance
with Chapter 3 of this document and serves as a

baseline for safety-related information for a system
throughout itslife cycle

N,H, - Hydrazine
N>O, - Nitrogen Tetroxide

NACE - National Association of Corrosion Engi-
neers

NASA - National Aeronautical and Space Admini-
stration

NASC - Nationa Aeronautics and Space Council

NDE - non-destructive examination; any testing,
inspection, or evaluation that does not cause harm
to or impair the usefulness of an object satisfies the
meaning of the word non-destructive. In common
usage, testing (NDT) often refers just to test meth-
ods and test equipment with only a genera refer-
ence to materials and/or parts. Inspection (NDI)
relates to specific written requirements, procedures,
personnel, standards, and controls for the testing of
aparticular material of a specific part. Evaluation
is concerned with the decision making process, the
determination of the meanings of the results, of the
final acceptance or rejection of the material of part,
and may be qualitative or quantitative.

NEC - National Electrical Code
NEI - nonexplosive initiators
NFPA - National Fire Protection Association

NIOSH - National Institute of Occupational Safety
and Hedlth

no-fire level - the maximum direct current or RF
energy at which an electroexplosive initiator shall
not fire with areliability of 0.999 at a confidence
level of 95 percent as determined by a Bruceton test
and shall be capable of subsequent firing within the
requirements of performance specifications

noise margin - the margin between the worst case
noise level and logic circuitry threshold

noncritical hardware - equipment and systems
employed for standard industry use; equipment and
systems that are determined not to be hazardous,
safety critical, or of high value

non-incendive - will not ignite group of gases or
vapors for which it is rated; similar to intrinsically
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safe, but does not include failure tolerance ratings,
used in rating electrical products for Class |, Divi-
sion 2 locations only

NPT - National Pipe Thread
NRC - Nuclear Regulatory Commission
NSC - National Security Council

OIS - operational intercommunication system; op-
erationd information system

operating life - the period of time in which prime
power is applied to eectrical or eectronic compo-
nents without maintenance or rework

ordnance - al ammunition, demolition materid,
solid rocket motors, liquid propellants, pyrotech-
nics, and explosives as defined in AFMAN 91-201
and DoD 6055.9-STD

ordnance component - a component such asa
squib, LOS, detonator, initiator, ignitor, or linear
shape charge in an ordnance system

OSC - Operations Safety Console

OSHA - Occupational Safety and Health Act

O& SHA - Operating and Support Hazard Analysis
OSTP - Office of Science Technology Policy

PA - Public Address

PAD - percussion activated device

passive device - adevice that permits signalsto
transient through it without modifying the signals

payload - the object(s) within a payload fairing
carried or delivered by alaunch vehicle to a desired
location. Thisis ageneric term that appliesto al
payloads that may be delivered from the ER or WR
and includes, but is not limited to, satellites, other
spacecraft, experimental packages, bomb loads,
warheads, reentry vehicles, dummy loads, cargo,
and any motors attached to them in the payload
fairing

PD - Presidentia Directive

PDR - Preliminary Design Review

personnel work platforms - platforms used to
provide personnel accessto flight hardware at off-
pad processing facilities as well as at the launch

pad; they may be removable, extendible, or hinged.
PETN - pentaerythritoltetranitrate

PHE - Propellant Handler’ s Ensemble

PL - Public Law

PL C - programmable logic controller

pneumatic - operated by air or other gases under
pressure

POL - paints, oils, lubricants
PPE - persona protective equipment
ppm - parts per million

pressure component - a component such as lines,
fittings, valves, regulators, and transducersin a
pressurized system. Normally pressure vessels or
pressurized structures are excluded, because of the
potential energy contained, they generally require
additional analysis, test and inspection.

pressure system - any system above O psig that is
classified asfollows: low pressure, 0 to 500 psi;
medium pressure, 501 to 3000 psi; high pressure,
3001 to 10,000 psi; ultra-high pressure, above
10,000 psi. NOTE: The degree of hazard of a
pressure system is proportional to the amount of
energy stored, not the amount of pressure it con-
tains; therefore, low pressure, high volume systems
can be as hazardous to personnel as high pressure
systems.

pressure vessel - a container that stores pressur-
ized fluids and (1) contains stored energy of 14,240
foot pounds (19,130 joules) or greater based on
adiabatic expansion of a perfect gas; or (2) con-
tains gas or liquid which will create a mishap
(accident) if released; or (3) will experience a
MEORP greater than 100 psia. Excluded are special
equipment including batteries, cryostats (or de-
wars), heat pipes, and sealed containers; or (4) per
the ASME definition, summarized briefly; pressure
containers that are integral pumps or com-pressors,
hot water heaters and boilers, vessals pressurized in
excess of 15 ps (regardless of size), and vessels
with a cross-sectional dimension greater than 6 in.
(regardless of length of the vessel or pressure).

pressurized system - a system that consists of
pressure vessels or pressurized structures, or both,
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and other pressure components such as lines, fit-
tings, valves, and bellows that are exposed to and
structurally designed largely by the acting pressure;
electrical or other control devices required for sys-
tem operation are not included; a pressurized sys-
tem is often called a pressure system

pressurized structure - a structure designed to
carry both internal pressure and vehicle structural
loads; the main propellant tank of alaunch vehicle
isatypica example

primacord - a detonating fuse used in destruct or
separation functions

program - the coordinated group of tasks associ-
ated with the concept, design, manufacture, prepa-
ration, checkout and launch of alaunch vehicle
and/or payload to or from, or otherwise supported
by the Eastern or Western Ranges and the associ-
ated ground support equipment and facilities

proof factor - amultiplying factor applied to the
limit load or MEOP to obtain proof load or proof
pressure for use in the acceptance testing

proof pressure - (1) the product of MEOP and a
proof factor accounting for the difference in mate-
rial properties between test and service environment
(such as temperature); used to give evidence of
satisfactory workmanship and material quality; for
example, demonstrating that the component and/or
system will not deform, lesk or fail; (2) may be
used to establisn maximum initial flaw sizes for
safe-life demonstration.

propellant storage tank - any container of pro-
pellants greater than one gallon. application of re-
quirements of this document shall normally vary
with the size of the tank and associated hazards.
Containers less than one gallon shall also be sub-
ject to operational controls as a container of flam-
mable liquid

psig - pounds per square inch gauge
PTFE - Polytetraflouroethylene
QD - quick disconnect

qualification tests - the required tests used to dem-
onstrate that the design, manufacturing, and as-
sembly have resulted in hardware conforming to
specification requirements

radiation sour ce - materials, equipment, or devices
that generate or are capable of generating ionizing
radiation including naturally occurring radioactive
materials, by-product, source materials, special
nuclear materialss, fission products, materials con-
taining induced or deposited radioactivity, nuclear
reactors, radiographic and fluoroscopic equipment,
particle generators and accelerators, radio fre-
guency generators such as certain klystrons and
magnetrons that produce X-rays, and high voltage
devicesthat produce X-rays

radioactive material - materials that generate, or
are capable of generating, ionizing radiation in-
cluding naturally occurring radioactive materials,
by-product materials, source materials, special nu-
clear materids, fission products, materials con-
taining induced or deposited radioactivity, and nu-
clear reactors

radioactive equipment or device - equipment or
devicesthat generate, or are capable of generating,
ionizing radiation including radiographic and
fluoroscopic equipment, particle generators and
accelerators, radio frequency generators such as
certain klystrons and magnetrons that produce X-
rays, and high voltage devices that produce X-rays

RADSAFCOM - Radiation Safety Committee,
Western Range

RAM - random access memory

Range Users - clients of CCAS and VAFB such as
Department of Defense, non-Department of De-
fense government agencies, civilian commercial
companies, and foreign government agencies that
use Range facilities and test equipment, conduct
prelaunch, launch, and impact operations, or re-
quire on-orbit support
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rated load - the maximum static load or force that
can be imposed on the part or structure at any time
during its intended operation and expected envi-
ronment

RCO - Range Control Officer
RDX - cyclotrimethylenetrinitramine

Recertification File - afile that contains data
showing that a specific piece of MHE/MGSE
meets the periodic test and ingpection requirements
of this document

redundant - a situation in which two or more inde-
pendent means exist to perform afunction

refereefluid - a compatible fluid, other than that
used during normal system operations, that is used
for test purposes because it is safer due to charac-
teristics such as less (or non-) explosive, flamma-
ble, or toxic and/or easier to detect

remote control - control of a system from aremote
and safe location

residual strength - the maximum value of nominal
stress, neglecting the area of the crack, that a
cracked body is capable of sustaining

residual stress - the stress that remains in a struc-
ture after processing, fabrication, assembly, testing,
or operation; for example, welding induced residual
stress

RF - radio frequency; electromagnetic energy from
30 kHz to 300 GHz

rms - root mean square

ROM - read only memory

RP - rocket propellant

RPIE - Real Property Installed Equipment

RPO - Radiation Protection Officer; a45th
MDG/SGPH or 30 AMDS/SGPB person responsi-
ble for the requirements of 45 SWI 40-201 and AFI
91-110 30 SW1, respectively

RSOR - Range Safety Operations Requirements
RT - Radiographic Testing
RV - reentry vehicle

S& A - safe and arm device; a device that provides

mechanical interruption (safe) or alignment (arm)
of the explosive train and electrical interruption
(safe) or continuity (arm) of the firing circuit

Safe/Arm plug - normally two plugs; the ARM
plug is inserted in the firing circuit to provide con-
tinuity. The ARM plug is removed and the SAFE
plug inserted that shorts the electroexplosive device
(EED) leads and provides static bleed capability,
although some circuits have this protection inherent
in their design. Shorting plugs and connectors that
are placed on EED leads after disconnecting the
cable are not the same as safing plugs, athough
they may perform similar functions.

SAE - Society of Automotive Engineers

safety critical - an operation, process, system, or
component that controls or monitors equipment,
operations, systems, or components to ensure per-
sonnel, launch area, and public safety; may be haz-
ardous or non-hazardous

safety critical computer system function - acom-
puter function containing operations that, if not
performed, if performed out of sequence, or if per-
formed incorrectly, may result in improper or lack
of required control functions that may directly or
indirectly cause a hazard to exist

safety factor - the ratio of design burst pressure
over the maximum allowable working pressure or
design pressure; it can also be expressed asthera-
tio of tensile or yield strength over the maximum
allowable stress of the material

safety kernd - an independent computer program
that monitors the state of a system to determine
when potentially hazardous system states occur or
when trangitions to potentially hazardous system
states may occur. The safety kernel is designed to
prevent the system from entering the hazardous
state and return it to a known safe state.

SAS - Safety Analysis Summary

SCAPE - Sdlf-Contained Atmospheric Protective
Ensemble

SCBB - Software Configuration Control Board

sce - standard cubic centimeter
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SCCSF - Safety Critical Computing System Func-
tions

SDD - Software Design Description; a representa-
tion of a software system created to facilitate
analysis, planning, implementation, and decision-
making; a blueprint or model of the software sys-
tem; used as the primary medium for communicat-
ing software design information

SDP - Software Development Plan

SEAOC - Structural Engineers Association of
Cdlifornia

serious mishap - an event or incident that has the
potential of resulting in injury to personnel and
damage to high value property or that might require
the use of contingency or emergency procedures

service life - (1) the total life expectancy of a part
or structure; service life starts with the manufac-
ture of the structure and continues through all ac-
ceptance testing, handling, storage, transportation,
operations, refurbishment, retesting, and retire-
ment; (2) the period of time between the initia ot
acceptance testing and the subsequent age surveil-
lance testing for ordnance

SEU - Single Event Upset

SFP - single failure point; in general, a component
that, if falled, could lead to the overdl failure of the
system; for example in amechanical system, a
component such as alug, link, shackle, pin, bolt, or
rivet, or aweld that, if failed, could cause a system
inability to support aload using load path analysis

SHA - software hazard analysis
shall - mandatory action

shdf life, battery - the specified period of time a
battery may be stored in alogistical environment
and still perform to all required specifications when
placed in service

shdf life, explosive - the period of time between
explosive loading and end use

shield (RF) - ametallic barrier that completely en-
closes adevice for the purpose of preventing or
reducing induced energy

should - recommended action

singlefailure point analysis - in general, an analy-
sisto identify single failure points; for mechanical
systems, aload path analysis. A stress analysis of
the resultant system after the first load path failure
(of asingle failure point). Twice the resultant dead
weight shall be used in the analysis to account for
the sudden redistribution of the load and an allow-
able stress of 90 percent of the ultimate material
stress shall be used.

ding - alifting assembly and associated hardware
used between the load and the hoisting device hook

SN - stress versus cycles; normally plotted in the
form of acurve/diagram and is cyclic stress am-
plitude versus the number of cyclesto failure

soft goods - the nonmetal materialsin a pressure
system that are used to form a seal or seat for
metal-to-metal contact or between other hard sur-
faces

SPEC - specification

SRR - System Requirements Review
SSCF - software safety critical function
SSED - safe skin exposure distance
STP - Software Test Plan

ST'S - Space Transportation System

stress-corrosion cracking - amechanical-
environmental induced failure processin which
sustained tensile stress and chemical attack com-
bine to initiate and propagate a crack or a crack-
like flow in ametal part

stressintendty factor - a parameter that charac-
terizes the stress-strain behavior at thetip of a
crack contained in alinear elastic, homogeneous,
and isotropic body

structural component - a component such asa
bolt, lug, hook, shackle, pin, rivet, or weld in a
MHE

surface ingpection - a nondestructive examination
method, other than visual, used for detection of
surface and near surface discontinuities

TLV - threshold limit value
TNSE - Technical Nuclear Safety Evaluation
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T.O. - Technica Order

TOPS - transistorized operational phone system
UDMH - unsymmetrica dimethyl hydrazine
UL - Underwriter’s Laboratories

ultimate load - the product of the limit load and the
design ultimate load factor. It is the load that the
structure must withstand without rupture or col-
lapse in the expected operating environment

ultimate strength - the stress at which a material
exhibits failure (i.e., fracture/break)

UN - United Nations

USAF - United States Air Force

UT - ultrasonic testing

Vac - voltage, alternating current
VAFB - Vandenberg Air Force Base
Vdc - voltage, direct current

VHF - very high frequency

volumetric ingpection - a nondestructive testing
method to determine the presence of discontinuities
throughout the volume of a materia

Vrms - voltage, root mean square

waiver - adesignation used when, through an error
in the manufacturing process or for other reasons, a
hardware noncompliance is discovered after hard-
ware production or an operational noncompliance
is discovered after operations have begun at CCAS
or VAFB

WR - Western Range
WP-S - A classfication for a fitting(s) that is
manufactured from seamless product by a seamless

method of manufacturer (marked with class sym-
bol, WP-S)

WP-WX - A classification for a fitting(s) that
contains welds where al welds have been ra-
diographed (marked with class symbol, WP-WX)

yield strength - the stress at which a material ex-
hibits a specified permanent deformation or set
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CHAPTER 3
LAUNCH VEHICLE, PAYLOAD, AND GROUND
SUPPORT EQUIPMENT DOCUMENTATION, DE-
SIGN, AND TEST REQUIREMENTS

3.1 INTRODUCTION

3.1.1 Purpose of the Chapter

Chapter 3 establishes minimum design, test, in-
spection, and data requirements for hazardous and
safety critical launch vehicles, payloads, and
ground support equipment, systems, and materials.
The following topics are addressed:

3.2
3.3
34
35
3.6
3.7
3.8
3.9
3.10
311

Responsihilities and Authorities
Genera Design Policy
Documentation Requirements
Operations Safety Console

Material Handling Equipment
Acoustic Hazards

Non-lonizing Radiation Sources
Radioactive (Ionizing Radiation) Sources
Hazardous Materials

Ground Support Pressure Systems
3.12 Flight Hardware Pressure Systems
3.13 Ordnance Systems

3.14 Electrical and Electronic Equipment
3.15 Motor Vehicles

3.16 Computer Systems and Software
3.17 Seismic Design Criteria (WR only)

3.1.2 Applicability

a. All Range Users operating on the Eastern
Range (ER) and Western Range (WR) are subject
to the requirements of this Chapter to ensure safety
by design, testing, and inspection.

b. The Space Transportation System (STS) Pay-
load Ground Safety Handbook (KHB 1700.7) de-
sign requirements may be used in lieu of the re-
quirements of this Chapter only for payloads in-
tended to fly on STS. Those systems without design

requirements in KHB 1700.7 shall meet the re-
quirements of this Chapter.

3.2 RESPONSIBILITIES AND
AUTHORITIES

3.2.1 Systems Safety, 45th and 30th Space
Wings

Systems Safety, 45th Space Wing (45 SW/SES)
and 30th Space Wing (30 SW/SES) are responsible
for the review and approval of the design, inspec-
tion, and testing of al hazardous and safety critical
launch vehicles, payloads, and ground support
equipment, systems, subsystems, and material to be
used at Cape Canaveral Air Station (CCAS) and
Vandenberg Air Force Base (VAFB) in accordance
with the requirements of this Chapter. NOTE 1:
Unless otherwise noted, all references to Range
Safety in this Chapter refer to the Systems Safety
of the 30th and 45th Space Wings. The responsi-
bilities of Range Safety are as follows:

a. Reviewing and approving al required Missile
System Prelaunch Data Packages (M SPSPs)

b. Reviewing and approving all required MSP-
SP associated Test Plans and Test Reports

3.2.2 Medical Groups, 45th and 30th Space
Wings

3.2.2.1 Health Physics

Health Physics, 45th Medica Group (45
MDG/SGPH) and 30th Medica Group (30
AMDS/SGPB) Radiation Protection Officer (RPO)
are responsible for reviewing and approving the
design, test, and inspection of non-ionizing and
ionizing radiation sources in conjunction with
Range Safety. NOTE: Unless otherwise noted,
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these agencies will be referred to as the RPO in this
Chapter.

3.2.2.2 Bioenvironmental Engineering

Bioenvironmental Engineering, 45th Medica
Group (45 MDG/SGPH)and 30th Medical Group
(30 AMDS/SGPB) are responsible for reviewing
and approving the design, test, and inspection of
systems with acoustic and radiation hazards.
NOTE: Unless otherwise noted, these agencies will
be referred to as Bioenvironmental Engineering in
this Chapter.

3.2.3 Civil Engineering,
Space Wings

a. The 45th Civil Engineering Squadron (45
CES) and 30th Civil Engineering Group (30 CEG)
Environmental Planning Sections are responsible
for reviewing and approving regulated hazardous
waste plans and procedures. NOTE: Unless other-
wise noted, these agencies will be referred to as
Environmental Planning in this Chapter.

b. The 45th and 30th Fire Marshals (45
CES/CEF) and (30 CEG/CEF) are responsible for
establishing hazardous atmosphere classification
and other duties. NOTE: Unless otherwise noted,
these positions will be referred to as Fire Marshal
in this Chapter.

3.24

45th and 30th

Range Users

Range Users are responsible for the design, inspec-
tion, and testing of al hazardous and safety critical
launch vehicle, payload, and ground support
equipment, systems, subsystems, and materials to
be used at the Ranges in accordance with the re-
quirements of this Chapter. These responsibilities
include the following:

a. Timely submission of all required MSPSPs

b. Timely submission of al MSPSP associated
Test Plans and Test Reports

3.3 GENERAL DESIGN POLICY

All systems shall be designed to tolerate a mini-
mum number of credible failures. The number of
design inhibits required to prevent an overal sys-
tem failure or mishap is based on the failure or
mishap result. Specific inhibit requirements are
addressed in the design criteria for each of the sys-
tems addressed in this Chapter. Those systems that
do not have specific design criteria or systems not
addressed in this Chapter shall be designed to the
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following general criteria

a. If a system failure may lead to a catastrophic
hazard, the system shall have three inhibits (dua
fault tolerant).

b. If a system failure may lead to a critica haz-
ard, the system shall have two inhibits (single fault
tolerant).

c. If a system falure may lead to a margina
hazard, the system shall have a single inhibit (no
fault tolerant).

d. Probabilities of hazard occurrence snall be
taken into consideration when determining the
number of required inhibits. (See Chapter 1, Table
1-2, “Acceptability Guidelines for Prelaunch
Area/lLaunch Complex Hazard Consequences and
Probahilities Categories.”)

e. Systems shall be able to be brought to a safe
state with the loss of an inhibit.

f. All inhibits shall be independent and verifiable.

g. Design inhibits shall consist of electrica and
mechanical hardware.

h. Operator controls shal not be considered a
design inhibit. NOTE: Operator controls are con-
sidered a control of an inhibit.

3.4 DOCUMENTATION REQUIREMENTS
341 MSPSP

3.4.1.1 MSPSP Submittal, Review, and Ap-
proval Process

a. Range Users shall submit an MSPSP for each
new program such as launch vehicle, payload, or
stand-alone ground support equipment.

b. Range Safety shal review and provide com-
ments to each of the MSPSP submittals at or prior
to the appropriate cDR, PDR, and CDR.

c. A final MSPSP that satisfies all Range Safety
concerns addressed at the CDR shall be submitted
to Range Safety at least 45 calendar days prior to
the intended shipment of hardware to the Ranges.

d. Range Safety shall review the MSPSP and, if
the MSPSP is found to be satisfactory, approve it
within 10 calendar days of receipt. NOTE: The
final MSPSP shall be approved prior to shipment
of associated hardware to the Ranges.

3.4.1.2 MSPSP Content

a. Guidelines for preparing an MSPSP can be
found in Appendix 3A.

b. Specific MSPSP data requirements, including
analyses, drawings, plans, specification, and other
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data are identified in each of the mgor sections of
this Chapter.

3.4.2 MSPSP Associated Test Plans and
Test Results

a. All MSPSP associated test plans shall be
submitted at least 45 calendar days prior to the in-
tended test plan use.

b. Range Safety shall review and comment on or
approve test plans within 45 calendar days of re-
ceipt. Disapproved test plans shall be resubmitted.
NOTE: An approved test plan is required prior to
test performance.

. Test reports shall be submitted within 45 cal-
endar days of intended system use.

d. Range Safety shal review and comment and
approve test reports within 10 calendar days of
receipt. Disapproved test reports shall be resub-
mitted. NOTE: An approved test report is required
prior to system use.

3.5 OPERATIONS SAFETY CONSOLE

3.5.1 Operations Safety Console General
Design Requirements

a. Each launch control center, blockhouse, and
firing room, as applicable, shal provide for an Op-
erations Safety Console (OSC).

b. An ER/'WR OSC shal be provided by the
Range User (normally the launch vehicle provider)
unless otherwise agreed to by Range Safety.
NOTE: The ER normally provides an OSC.

¢. The Range User shal provide ample and satis-
factory space to install and operate the console.

d. No single failure point components shall be in
the ground support equipment (GSE) or firing
room/launch control center/blockhouse system that
will cause the loss of a safety critical system con-
trol or monitor (as determined by Range Safety) at
the OSC.

e. MIL-STD-1472 should be used as guidance in
designing the OSC.

3.5.2 ER OSC Controls,
Communication Lines

The OSC snall be in a dedicated position to provide
the Operations Safety Manager sufficient informa-
tion and communications capability to convey
safety status and conditions to the appropriate
authority (the launch complex control authority for
day-to-day operations and the MFCO during a
launch operation). At a minimum, the controls,

Monitors, and
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monitors, and communication lines listed below are
required at the launch complex OSC. These items
are genera in nature and may vary depending on
the launch vehicle configuration. The monitor cir-
cuit shall be designed so that the actual status of
the critical parameters can be monitored rather than
the command transmittal. NOTE: It is important
that this console does not have any Flight Termina-
tion System (FTS) command transmittal functions.
a. FTS status (Refer to Chapter 4 for require-
ments)
b. Ignition SAFE and ARM status for all solid
rocket motor safe and arm devices
c. An ENABLE control switch and status for all
solid rocket motor arming devices
d. Launch vehicle liquid propulsion system in-
hibits and propellant tank pressure status (psig)
e. Water System (pump station)
1. 18 in. main pressure status
2. 36 in. main pressure status
3. Status for each main pump on-line or off-
line
f.  Master Communications Control Panel
1. Two adminigtrative telephones with HOLD
function
2. Audio-selector push buttons for intercom net
and green phones (direct line)
3. Green phones with a minimum of 30 chan-
nels
4. Intercom capability via the Operationa In-
formation System (OIS) or Transistorized Opera-
tional Phone System (TOPS) in which four chan-
nels can be accessed simultaneoudly
5. Paging capabilities
6. Very High Freguency/Frequency Modula-
tion (VHF/FM) radio phone
7. Particular communication requirements will
be specified in applicable Range Safety Operations
Reguirements (RSORS) in accordance with Chapter
7 of this document.
g. Master Countdown status
h. HOLDFIRE (stop launch sequencer) control
switch and status active through T-0
i. Ignition firing line ENABLE and DISABLE
control switch and status
j- Mission Fight Control Officer (MFCO),
Range Control Officer (RCO), and Range User
HOLD-FIRE status
k. Emergency Panel
1. Launch complex warning beacon and horn
control switch and status
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2. Emergency and norma electrical power
status for critical locations such as the firing room
and launch complex

353 WR OSC Controls,
Communication Lines

The OSC snall be in a dedicated position to provide
the Operations Safety Manager sufficient informa-
tion and communications capability to convey
safety status and conditions to the appropriate
auth-ority (the launch complex control authority for
day-to-day operations and the MFCO during a
launch operation). At a minimum, the controls,
monitors, and communication needs listed beow
are required at the launch complex OSC. These
items are gen-era in nature and may vary depend-
ing on the launch vehicle configuration. The moni-
tor circuit shall be designed so that the actual status
of the critical parameters can be monitored rather
than the command transmittal. NOTE: It is im-
portant that this console does not have any Flight
Termination System (FTS) command transmittal
functions.
a. FTS SAFE and ARM status for all FTS safe
and arm devices
b. Ignition SAFE and ARM status for al solid
rocket motor safe and arm devices
c. Launch vehicle liquid propulsion system in-
hibits and propellant tank pressure status (psig)
d. Communications
1. Countdown net capable of monitoring and
transmitting (redundant)
2. Direct lineto MFCO
3. Direct lineto RCO
4. Direct line to Building 7000 Launch Opera-
tions Control Center (LOCC)
5. Direct lines to Test Conductor and Launch
Control Officer
6. Direct line to primary access control point
for safety control areas
7. Direct lineto facility safety net
8. Direct line to Launch Support Team Chief
and fallback area
9. Access to facility Public Address (PA) sys-
tem with emergency override capability
10. At least one Class A dial line
11. Radio Frequency (RF) nets, as required
12. Direct line to Launch Director
13. Direct lineto ACO
e. MFCO and Range User HOLDFIRE status
f. Wind speed and direction readouts

Monitors, and
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g. Complex and Range Clearance Status and
Alert (S&A) lightsto MFCO
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h. Launch complex warning lights and klaxon/
horn switch and status indicators

3.5.4 OSC Color Television System

a. An OSC color television system shall be pro-
vided to ensure the coverage necessary to view all
hazardous operations in the launch complex.

b. Control of the television system shall be avail-
able at the OSC.

3.5,5 OSC Communication and Video Re-
cording

a. The OSC shal be capable of recording and
playback of hazardous operations.

b. Communication and video recording require-
ments shall be coordinated with the launch con-
troller and test conductor prior to the start of an
operation.

c. Designated recordings shall remain on file for
180 days.

3.5.6 OSC Validation and Test
ments

Require-

a. At a minimum, an OSC validation and check-
out test shal be performed to demonstrate the fol-
lowing:

1. The correct and reliable operation of OSC
functions

2. The validity of OSC outside interfaces

3. The operating limits of the OSC

b. Test Plans, procedures, and results shall be
reviewed and approved by Range Safety.

3.5.7 OSC Data Requirements

The following OSC data shall be submitted in the
M SPSP:
a. An overdl schematic of the OSC and outside
interfaces
b. A narrative of each of the features of the OSC,
including the following:
1. Function
2. Operation
3. Outside interface
4. Operating limits
c. Test Plan and Maps

3.6 MATERIAL HANDLING EQUIPMENT

This section provides design, initial and periodic
test, and initial and recurring data requirements
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for materia handling equipment (MHE) used at the
Ranges for handling (lifting, supporting, or ma-
nipulating) critical and non-critical hardware.
These requirements are applicable for new or modi-
fied MHE. The requirements are also applicable for
permane